Inhibition of amphetamine-induced locomotor activity by injection of carbachol into the anterior hypothalamic/preoptic area: pharmacological and electrophysiological studies in the rat.
The effects of carbachol injected into the anterior hypothalamic/preoptic area on locomotion initiated by intra-accumbens injections of amphetamine were investigated. Changes of locomotion following intracerebral injections were measured in an automated activity box and the mean firing rate (m.f.r.) from neurons in the mesencephalic locomotor region (MLR) recorded in parallel acute electrophysiological experiments. Amphetamine (20.0 micrograms) injected to the nucleus accumbens caused a 2.5-fold increase in locomotion of rats. Subsequently, injections of carbachol (0.5 or 1.0 microgram) into the hypothalamic/preoptic area reduced the amphetamine-induced locomotion. These effects were stronger with ipsilateral than with contralateral injections and were reversed by pretreating the hypothalamic/preoptic area with 1.5 micrograms of atropine before carbachol injection. In electrophysiological experiments, injecting carbachol into the hypothalamic/preoptic area reduced the m.f.r. of MLR neurons from 8.3 +/- 0.7 to 4.1 +/- 0.5 per s and reduced the m.f.r. of 13 of 17 MLR neurons recorded continuously before and after injection. In contrast, injecting amphetamine into the nucleus accumbens increased the m.f.r. of units from 8.3 +/- 0.7 to 12.8 +/- 1.0 per s and increased the m.f.r. of 11 of 12 MLR neurons recorded continuously before and after injection. These results suggest that the hypothalamic/preoptic area contains muscarinic cholinoceptive areas which reduce locomotor activity by direct or indirect effects on the MLR.